_ C28H40N4O12P4, triclinic, PI (no. 2), a = 7.616(5) A, b = 8.014(7) A, c = 15.803(7) A, a = 90.21(5)°, β = 100.07(5)°,γ = 116.81(6)°, V= 843.9 A 3 , Z= 1, Rgf(F) = 0.056, wRretfF) = 0.059, Τ = 296 Κ.
Source of material
The title compound (m-CH3C6H4NH3)4P40i2 was prepared by an acido-basic reaction between cyclotetraphosphoric acid and metatoluidine. An aqueous solution of cyclotetraphosphoric acid H4P4O12 was first prepared by passing a solution of Na4P40i2 · 4H2O through an ion-exchange resin (Amberlite IR120) in its Hstate. The sodium salt was prepared according to the process described by Ondik [ 1 ] . The cyclotetraphosphoric acid is cooled and neutralized by adding dropwise m-toluidine dissolved in ethanol. The obtained solution is slowly evaporated at room temperature until formation of stable crystals of (m-CH3C6H4NH3)4P40i2.
Discussion
The asymmetric unit of the crystal structure of the title compound consists of half a P4O12 ring anion and two independent m-toluidinium cations (figure, top). The phosphoric ring anion is localized around the inversion center and built by two independent PO4 tetrahedra, Ρ(1)0 4 and Ρ(2)θ4. The P-P-P angles (80.41(7)° and 98.59(7)°) show that the P4O12 ring is strongly distorted from ideal one, where the P-P-P angle is 90°. The P-O-P angle have an average of 130.6° with extremes of 129.7(1)° and 131.6(2)°, while the Ρ-Ρ distances are 2.916 A with uncertainties varying between 0.002 A and 0.004 A. The cyclotetraphosphoric anions are interconnected by the ammonium groups of organic cations through hydrogen bonds to form a inorganic layers parallel to the a,b plane, at ζ = Vi (figure, bottom). Assuming the normal charges for the framework species, the two crystallographically independent organic groups are protonated as 3-CH3C6H4NH3* cations. The interatomic bond lengths and angles are similar in both molecules and show no difference from those obtained in other m-toluidinium salts such as (3-CH3C6lL|NH3)6P60i8 [2] and (3-CH 3 C6H4NH 3 )2H2P207 [3] . The phenyl rings are planar with a maximum deviation of 0.0057 A and form a dihedral angle of 9.56°. The interaction of m-toluidine amine with different acids such as ΗβΡβΟιβ, H4P4O12 and H4P2O7 in aqueous medium leads to anhydrous phosphates. The N-H -O hydrogen bonds, Van der Waals and electrostatic interactions between organic cations and phosphate anions form the three-dimensional network. These interactions ensure the stability of the organic-inorganic hybrid compound without being consolidate by hydrogen bonds of water molecules as it is observed in the case of many hydrated phosphates, e.g. [4] . The title compound has a methyl group less than [3,4- [5] , however, both compounds crystallize isotypically. 
